What do the new findings imply?
► Recognising and engaging technologies of trust, such as openness, reflexivity and accountability, can strengthen effectiveness of emergency response. ► We propose a framework for social technologies of trust for future epidemic response strategies.
AbsTrACT
Trust is an essential component of successful cooperative endeavours. The global health response to the 2014-2016 West Africa Ebola outbreak confronted historically tenuous regional relationships of trust. Challenging sociopolitical contexts and initially inappropriate communication strategies impeded trustworthy relationships between communities and responders during the epidemic. Social scientists affiliated with the Ebola 100-Institut Pasteur project interviewed approximately 160 local, national and international responders holding a wide variety of roles during the epidemic. Focusing on responder's experiences of communities' trust during the epidemic, this qualitative study identifies and explores social techniques for effective emergency response. The response required individuals with diverse knowledges and experiences. Responders' included on-the-ground social mobilisers, health workers and clinicians, government officials, ambulance drivers, contact tracers and many more. We find that trust was fostered through open, transparent and reflexive communication that was adaptive and accountable to community-led response efforts and to real-time priorities. We expand on these findings to identify 'technologies of trust' that can be used to promote actively legitimate trustworthy relationships. Responders engaged the social technologies of openness (a willingness and genuine effort to incorporate multiple perspectives), reflexivity (flexibly responsive to context and ongoing dialogue) and accountability (taking responsibility for local contexts and consequences) to facilitate relations of trust. Technologies of trust contribute to the development of a framework of practical techniques to improve the acceptance and effectiveness of future emergency response strategies
InTroduCTIon: TrusT As A soCIAl TeCHnology
The 2014-2016 West Africa Ebola outbreak remains the deadliest to date, killing more than 11 300 people in Guinea, Sierra Leone and Liberia. 1 Response efforts challenged already tenuous regional relationships of trust, amplified by both the geographic distance and long-standing social distance between affected rural communities and those developing official response recommendations in urban areas. [2] [3] [4] Amid fear and uncertainty, and with a reported case fatality rate of 70%, 5 local, national and international responders dropped everything to assist in the epidemic. From a wide range of backgrounds and experience, 'responders' included social mobilisers, doctors, nurses, scientists, psychosocial counsellors, government officials, epidemiologists, health workers, ambulance drivers, burial teams, anthropologists and more.
Responders arrived on the ground to scarce resources and historically rooted political instabilities that strained their best efforts. Communities questioned the trustworthiness of government messaging surrounding Ebola transmission. [6] [7] [8] [9] [10] Healthcare workers themselves lost trust in the safety of their workplace as coworkers died. 6 Active distrust flourished
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as contradictions between public health messages and what was observed multiplied. 9 Responders navigated a complex web of mistrust between lay people and health professionals, and among all affected by the outbreak. 6 9 Trustworthy communication was challenged by complex competing explanatory models of official responders and community members. 6 Biomedical explanations to change behaviour were often neither contextually appropriate nor effective. Instead, they served to divide those developing standardised response protocols from those expected to follow them.
11
Prioritising 'people's trust in the information source, mode of communication, and consistency of messages' for acceptance of public health messages was recommended. 12 Moreover, strategies that involved listening to and engaging communities and incorporating their suggestions proved more fruitful than externally formulated approaches. 6 Difficulties in establishing and maintaining trusting relationships during the response pivot on the inextricable influence of sociopolitical and colonial histories. 2-4 6 Comparing experiences of social resistance in Sierra Leone and Guinea, Wilkinson and Fairhead emphasise the importance of assessing these political-trust configurations when planning response interventions. 13 Citizens in all three countries were sceptical of official response efforts, especially interventions spearheaded by their national governments. 7 Rampant rumours throughout the outbreak reflected the politicised nature of resistance, filling gaps when details were withheld or unclear. 13 A history of posting outsiders to Guinea's remote forest region contributed to rumours of Ebola's appearance as intentional ethnocide. 6 Indeed, sending outsiders to the forest region met overt resistance, most infamously the murder of several health workers in Womey. 6 Unpacking these structural inequalities helps in understanding the 'symbolism of the messenger' and to identifying allies who are trusted by a wide variety of community members. 13 Several scholars emphasise the influence of religious leaders, [14] [15] [16] though caution against a purely prescriptive notion of trusted individuals:
In no setting can leaders or fault lines be assumed. Instead historically and anthropologically informed enquiries, which proved successful even in the most troubled parts of Guinea, need to be conducted to identify salient local politics before intervening, and with interventions proceeding with these sensitivities in mind. 13 As the outbreak continued, global health leaders came to recognise that epidemic response requires a combination of strategies beyond the biomedical. 17 18 Even routine interventions such as vaccine delivery require strategies that earn people's legitimate trust through commitments with local communities knowledgeable of on-the-ground realities and emerging events. 19 Trust plays a central role in all human relationships, [20] [21] [22] [23] [24] [25] [26] reinforcing accountability and acting as a 'social glue'. 24 Without some level of trust, 'everyday activities…would be very challenging'. 22 Onora O'Neill describes this active engagement of individuals wanting to place trust 'where it is deserved' as 'trustworthiness'. 27 Trustworthiness, then, requires some evidence of honesty and reliability in a given claim. What makes the messenger worthy of trust?
During the Ebola crisis, what practices made some relationships more genuinely trustworthy than others? 28 What techniques worked to create an avenue for effective emergency response?
In the early part of the 20th century Marcel Mauss defined technology as the dedicated study of techniques. 29 Focusing on the social nature of technology rather than the term's mechanistic connotations, for Mauss techniques are situated in the social realm as 'tactic[s] for living, thinking, and striving in common; they are above all a means and medium for the production and reproduction of social life'. 30 Techniques presuppose and generate knowledge; the practical enactment of a technique encompasses continual learning and adapting. 31 Michel de Certeau expanded on the tactical application of social technologies as calculated actions in everyday social life. Distinguished from tactics, strategies are typically seen as tools for elites while tactics can be carried out by those outside of powerful loci. Locals and nationals operating within hegemonic colonial regimes, for example, might tactically position themselves to make use of 'chance offerings of the moment'. 32 Drawing on Mauss and de Certeau, the empirical evidence from anthropologists in the field during the crisis, and semistructured qualitative interviews with demographically diverse responders involved in the West Africa Ebola outbreak, we explore observable techniques that were performed by responders to generate trustworthy relationships. We identify and examine what made some relationships more genuinely trustworthy than others in data collected for the Ebola 100-Institut Pasteur (E100-IP) project, an initiative to collect and archive narratives of the West Africa Ebola epidemic. Our findings demonstrate that responders performed a variety of techniques that implemented trustworthiness on the ground during the West Africa response. From this empirical evidence, we propose a framework for social technologies of trust that may be incorporated into future epidemic response strategies.
MeTHods
This article draws on in-depth qualitative secondary analysis of interviews conducted as part of the E100-IP project. Informed by medical anthropology theory and methodologies, the project aimed to formally document responder experiences and make these data permanently available for researchers, policymakers and other interested parties in a free, open-access, online archive (Abramowitz, in submission). 33 Thirty-two social scientists conducted 159 hour-long interviews with responders to the West Africa Ebola BMJ Global Health epidemic between May 2015 and June 2016 (Abramowitz, in submission). Approximately 100 E100 interviews with a diverse range of humanitarian and biomedical responders were collected by volunteers, and another 59 interviews focusing exclusively on biomedical responders sponsored by IP were conducted by two anthropologists. All interviewers had previous qualitative research experience and underwent a standardised training process to ensure data collection occurred within a consistent ethical and procedural framework. A flexible and adaptive interview structure was developed to accommodate the geographically and socially diverse responders. These open-ended interview frames allowed interviewers to pursue each responder's unique narratives and experiences as they arose, providing insights into the complex sociopolitical dynamics of the outbreak.
Participants were recruited through snowball sampling, starting from E100-IP researchers' familiarity with those involved in the response and of attendees at several international conferences. The interviews were not translated or cleaned prior to transcription. Ethics review took place in North America, Europe and West Africa according to the affiliations of those involved. All interviews met the Tri-Council Policy Statement 2 definition of minimal risk for informed consent and research activities. 34 We received E100-IP interview data on transcription and final confirmation of informed consent. Between May and November 2017, seventy-one transcripts in total became available: 36 collected through E100, and 35 collected through IP. Using NVivo V.12 qualitative analysis software, we thematically coded data on arrival for the experiences and decision-making processes of responders (eg, first encounter with Ebola, trusted sources of information during the response, impression of lay populations and other responders). The themes from this analysis informed the coding of the E100 sample (n=36); any themes initially missed were inductively coded during second review.
No new themes appeared after the 33rd E100 interview. Of the E100 sample, most responders were posted to one country (Sierra Leone, 14; Liberia, 11; Guinea, 3), 6 worked in more than one country and 2 worked in all three. Rather than coding the entirety of the IP sample on its arrival in November 2017, we instead aimed for demographic variability. Since the E100 interviews featured few responders to Guinea (5), we purposively sampled the IP interviews (n=35) for responders in Guinea (n=10), resulting in a final sample of 46 interviews (figure 1). Thirty-seven of these interviews were conducted in English, eight in French and one in German.
This analysis produced 185 thematic codes which were explored along several comparative axes including the responder's country of involvement, type of response role and permanent residence (international, national or local) to identify consistencies and contrasts with the overall coding frequency. These results were synthesised into nine broad emergent themes (Box 1). This article focuses on the emergent theme of 'trust/mistrust' which was empirically based on the patterns in all data co-coded with 'mistrust', 'trusted voice' or 'trusted source of information' (online supplementary file).
Interviewee demographics are listed in Humanitarian aid (15) Guinea (3) Liberia (1) Sierra Leone (1) Sierra Leone and Guinea (1) Sierra Leone and Liberia (2) Confidential* (7) Healthcare and biomedical (6) Liberia (1) Sierra Leone (2) Confidential (3) International institution (4) Liberia (1) Sierra Leone (1) Sierra Leone, Guinea, Liberia (1) Confidential (1) Small-scale organisations (2) Sierra Leone (1) Confidential (1) Government (1) Confidential (1) Local (10) Psychosocial support (5) Liberia (2) Sierra Leone (2) Confidential (1) Humanitarian aid (3) Confidential (3) Small-scale organisations (2) Liberia (1) Confidential (1) National (8) Government (4) Guinea (1) Confidential (3) Humanitarian aid (2) Confidential (2)
Healthcare and biomedical (2) Guinea (1) Confidential (1) * Responders requested confidentiality.
technologies of trust' that focused on principles and practices of openness, reflexivity and accountability.
openness In considering public participation in the regulation of health technologies, Graham and Jones define openness as engagement with and a willingness to incorporate multiple perspectives. 35 In this sense, openness becomes an orientation towards collaboration that is 'two-way, where information flows in multiple directions through engaged exchange and discussion' 35 (p 341). In our data, engaging openness as a social technology proved to be a key component of trustworthy relationships. For example, a Guinean government researcher valued the relative transparency of one particular clinical study team, appreciating that 'all the documents were on my desk in front of me' to work with and comment on. These actions resulted in a relationship of ongoing exchange and interaction, where the researcher and clinical trial investigator developed a friendship, borrowed belongings and discussed study proceedings freely.
Openness also played out between Ebola patients' families and staff at Ebola treatment centres (ETC). After their initial failure to dispel rumours about stolen family members whose bodies, blood and bones were being sold in Europe, along with other violent misunderstandings circulating at the time, 6 36 37 We caution then that techniques of openness are neither inherently positive nor negative. Openness can, however, create avenues for establishing trustworthy relationships in an epidemic context, especially when found in tandem with accountability and reflexivity. 35 In the case of the West African Ebola response, our findings indicate that openness was particularly valued when its application was relevant, socially contextualised and adaptive to the continually changing nature of epidemic response needs. Consequently, openness often orbited and intersected with reflexivity.
reflexivity Reflexivity provides a space for creating and sustaining a dialogue between those with conflicting knowledge systems. In this space, a plurality of potential standpoints and explanatory models can be recognised and encouraged to coexist. 35 From this analytic perspective, reflexivity is conveyed, 'not through a predetermined kit of BMJ Global Health approaches from which they can draw 'the perfect tool', but rather, by assessing each case according to the best way to deal with its particularities'. 35 Trustworthy response efforts address these 'particularities'. In Liberia, one international institution found a way to bridge the disconnect between official response policies and the priorities of those affected by adapting community toolkits originally designed for HIV prevention to accommodate the Ebola outbreak:
[It became] very clear that Ebola was not the primary issue in most of these communities. So we had to then, as we're going through the training, modify and adapt and give people a much more flexible version, you know like, 'Here's the Ebola Facilitator's Guide, but actually you're probably gonna want to talk about other issues like routine immunization or you know, malaria, or whatever. ' Other responders exhibited reflexivity by shifting their communication strategies from top-down to bottom-up, adopting reciprocal approaches that established and respectfully encouraged constant feedback from people on the ground in affected communities. Rather than providing a standardised message, an international medical responder working in Sierra Leone recalled the importance of engaging local leaders in conversation:
I think that they were really listening, and they wanted to know what can we do to prevent it and how can we incorporate the advices that I gave into their daily life…of course many things that can be difficult when you have these cultural differences, so when I told them that they should avoid touching other people then there was one of the chiefs asking, 'What do I do then when I have,' I don't know how many it was, '8 wives and they all wanted to be satisfied?' so it was really for me, also, an eye opener. (International physician working in Sierra Leone) In return, this physician addressed the leaders' questions and concerns and provided tools, such as photos of the virus itself, to complement biomedical descriptions of Ebola to communities in their own words. She emphasised that 'these two hour meetings with the community made a bigger impact than the work I did at the hospital,' describing their improved communication as a product of increased 'understanding of each other'.
Effective solutions often involved looking beyond standardised recommendations and reflexively engaged affected individuals in an ongoing exchange of information and experiences:
Everything we learned during the Ebola response we learned in the field, in the face of death and crisis. The messages you see were created, crossed-out, taken up, and tested in the field. If it didn't work, we'd re-examine and move forward [with a better solution]. (National government laboratory technician) This sentiment was echoed by an international responder's encounter with a Sierra Leonean-led ETC that found ways to maintain a safe touch policy despite official recommendations to avoid touch between all individuals. The medical and interpersonal success of this choice demonstrates the importance of reflexivity to responding to priorities on the ground. Lack of touch was extremely isolating for staff and patients in an already intense environment. The relationships between all involved benefitted from the ETC's commitment to care.
The common perception expressed by a local humanitarian responder that everything was 'learned by doing' reinforced the notion that learning happens best in practice, on the ground, rather than in far-off international boardrooms. Constantly restrategising messages with direct feedback and input from communities was vital. In fact, communication was more effective once 'we started visiting the people, going into the community, getting people to lead the fight themselves' (Local humanitarian responder).
Accountability
Accountability involves 'accepting responsibility for the consequences of decisions' 35 (p 339). According to an international humanitarian responder, this technology to establish trust necessitates a 'feedback loop' between all potential actors to facilitate their plural needs being addressed. When formal response strategies, such as contact tracing or resource distribution, failed to include local knowledge 38 or were deemed untrustworthy, our data show responders often actively took intervention on as their responsibility, they felt and acted on a responsibility to respond using local advice in a timely way to address emergent priorities on the ground.
For example, two responders, a national social anthropologist and an international virologist, were concerned that food was not being properly delivered by the responsible parties. The national responder suspected corruption of the 'middle man' in the food delivery chain:
When the response first broke out, one [of] the hardest hit areas was my hometown…at that time it was really chaotic. People were going for days without food under quarantine. And I remember…the quarantine manager saying you know, they are raising the funds from [city] and I'm thinking 'well how is that possible when they have just given money to the people to help out?' So I then started buying food out of my own pockets using my own money and delivering this food directly to the quarantine homes. Because I was concerned using the middle man that's why the food wasn't getting to the people because there was a lot of rumours about people diverting the food for their own use. (National social anthropologist working for a humanitarian organisation)
Demonstrating accountability to her hometown, this responder removed the 'middle man' and took responsibility for food delivery, ensuring the needs of those in quarantine were met.
The international virologist also began a food delivery service, although with a slightly different motivation.
BMJ Global Health
Rather than corruption, this responder was frustrated with the poor prioritisation of needs on the ground by those distributing resources from the city centres:
[City 1] was focusing on small non-essential things. What shocked me was maybe the hours of conversation they had about hand sanitizer…well, we need ambulances, we need doctors, we need medicine, we need fuel to make the generators run…We need like, y'know, food for the patients! I had to call my expat friends Thus, when formal strategies were disconnected from priorities on the ground, 'just a couple of expat kids' stepped up and made themselves accountable to ensure their community's needs were adequately met. Similar circumstances sparked a community initiative run entirely by volunteers who provided care for Ebola orphans and ensured they could still go to school (Local programme manager for a religious humanitarian organisation).
Other examples of such techniques included communities screening themselves for Ebola and sending their children to volunteer for Ebola hotlines (International director of a humanitarian organisation; National social anthropologist for a humanitarian organisation; International virologist in Sierra Leone).
Moving beyond acts of accepting or taking responsibility, responders demonstrated that techniques of accountability prioritise long-term commitments and community care. For instance, engaging as a member of the community and interacting on a day-to-day basis outside of the context of the ETC or vaccine trial influenced perceived levels of trustworthiness (National Guinean regional response coordinator). Trustworthiness of these microlevel day-to-day interactions has long been recognised in religious communities:
Religious structures, especially in that affected area, still are given much credibility and respect. The messages we were able to pass through our community mobilization and education efforts were heard and accepted because they also saw the other kinds of caring work that was being done by the church. [emphasis added] (International director of a religious humanitarian organisation working in Sierra Leone and Liberia) Expanding on our notion of accountability, caring relationships are important components of trust in secular response. For instance, a Liberian responder working for a local women's group described the importance of consistency and investment in the community's wellbeing as key to the community's trust in the group: 'currently we were there for them, after the quarantine we also are there for them. So, they trust us'. An international nurse valued the cohesiveness of a locally staffed ETC. She contrasted this to an ETC staffed by a team of international volunteers, who 'would come and do six to eight weeks, but they weren't a team'. These responders emphasised the importance of being accountable beyond Ebola-by focusing primarily on providing care, rather than on providing interventions, their messages were more likely to be accepted.
People took responsibility for others and became accountable through caring for one another, regardless of previous formal training:
…people were utterly dying, because healthcare was so scarce…half of us were afraid to touch them…Most hospitals were closed, so they brought in something they called a home care, that is, you go take care of Ebola patients or any other sickness…I really enjoyed that part, where people would care for their sick relatives with health care and try and conquer a disease…, it's really effective because everybody started doing it, even if you are not a healthcare professional, once you do it, learn it, you can take care of people. The lady who brought that idea, she took care of more than twenty patients with Ebola, and she was not even a [healthcare] professional…she was a social worker. A Liberian women's group led a similar initiative called 'room care' that involved training women to take care of their family members at home during the peak of the outbreak. A local woman working for this group regarded room care as their most effective effort as trainees shared their knowledge, leading to an increase in hand washing in the wider community.
Similarly, training people to perform safe burials promoted feelings of cohesiveness and trust when these communal rituals helped to 'get rid of their tragic memories and ease pain…by restoring peace in the community' (Local executive director of a Sierra Leonean psychosocial organisation).
Trustworthy, meaningful contributions to epidemic response came from a wide variety of actors; accountable response took many forms, including commitment to training and training the trainers, and being willing to care for those in need.
dIsCussIon Our focus on technologies of trust provides a platform to reframe perceptions of both the intentions and abilities of emergency response, thereby improving the level of trust in the intervention. These technologies are not mutually exclusive; openness, reflexivity and accountability achieve legitimacy together as a constellation employed fluidly in what Bijker and colleagues call 'trust in tandem'. 20 Through examination of a plurality of social technologies and their interplay, we highlight Mauss' holistic BMJ Global Health observation of 'how techniques, objects, and activities function together in a manner that is both efficient and meaningful'. 29 They exist in constant, fluid exchange and are oriented towards building relationships, not one-off encounters. This requires a level of investment and genuine interest in encouraging relationships, to which responders at all levels need to be held accountable.
The added value of a diversity of techniques proposed by Mauss 39 (p 52) is demonstrated by the multiple tactics carried out by Ebola responders to form trustworthy relationships. Nevertheless, during the epidemic some techniques proved more appropriate and effective than others. Responders benefited from orienting towards more trustworthy relationships incorporating these technologies: openness, reflexivity and accountability.
With the everyday uncertainties of Ebola -where even powerful elites found themselves in unfamiliar situations with limited resources -previous strategies, such as those for food distribution, proved ineffective. Instead, successful response involved flexibly employing techniques on the ground: a social capacity to tactically adapt to ever-changing circumstances, 32 and a commitment to care that extended beyond the emergency context. 40 The technologies of trust demonstrated here provide empirical evidence for trustworthiness that was lacking in the disconnected, one-size-fits-all messaging that failed to account for the complex realities and priorities experienced locally. For instance, the openness shown by some responders, their reflexive engagement in communities and accountability for more compassionate and social-contextualised engagement provided tangible justification that their messages, institutions and interventions could be trusted. Those who acted in ways that were non-transparent, non-reflexive or lacked accountability were not considered trustworthy. Technologies of trust are the tools for a logic of care that involves a multiplicity of actors sharing the work of 'persistent tinkering in a world full of complex ambivalence and shifting tensions' 40 (p 14). Since technologies both require and create knowledge, 41 previous studies of the importance of cultural context and meaningful community engagement are necessary to situate these technologies of trust. In practice, successful technologies of trust are implemented with careful consideration of the current context and a willingness to engage widely and adapt with the everevolving nature of an emergency response.
We caution that this should not be interpreted as a singularly hopeful orientation. Barriers to trust could likewise be conceptually developed as techniques of mistrust (eg, interventions inconsistent with practical needs and concerns). Articulating what has failed in the past, however, is only useful if mistakes are not repeated. It does not inherently provide any direction of what will work in the future. By conceptualising the technologies that facilitate trust, we can better articulate their practical importance into policy recommendations on a macroscale and foster face-to-face microinteractions that are empathetic, relevant and well received.
There are limitations to this study. The E100 interviewers were a diverse group of graduate students, junior, senior and emeritus faculty, and NGO workers who were available and willing to engage in this project. Thus, interviewers had varying levels of experience which affected the quality of probing, ability to follow-up and the depth of the interview. Our secondary analysis of other researcher's interviews distanced us from the actual context. The interview guides were deliberately broad. Trustworthiness was not directly addressed in the interview guide but rather emerged from the interview data. Nonetheless, we suggest that valuable generalisations can be made from these data about the importance of trusting relationships in emergency health response.
ConClusIon
Our study documents the role of trust in establishing effective relationships in epidemic response that emerged from a qualitative analysis of 46 interviews with local, national and international responders in Guinea, Sierra Leone and Liberia to the West African Ebola outbreak. Elucidating the tactical techniques that facilitated active trust on the ground helped identify overarching technologies of trust that can be employed strategically in the long term.
As we write, the Ebola outbreak in the Democratic Republic of the Congo has killed more than 290 people and proves difficult to contain with violent attacks at sites of intervention. 42 In some communities, 'the disease can seem less frightening than these other, long-standing threats'. 43 Fear and a general mistrust of both the health system and outsiders lead Congolese Ebola sufferers to withhold from sharing their contacts with responders. These tensions directly hinder response efforts as more than two-thirds of Ebola cases continue to appear outside known transmission chains. 43 Controlling the recent outbreak in the eastern Congo perhaps poses an even greater threat than occurred, for example, in Womey, with rumours igniting distrust, exacerbated by organised militant groups. 44 45 We propose our framework for genuine engagement involving technologies of trust that embraces the principles and practices of openness, reflexivity and accountability to provide a useful tool for both understanding and improving future epidemic response.
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